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C&4) METHOD FOR RESTORING TIGHTNESS OF CASINO STRINGS 
(57) Abstract: 

FELD: ofl and gas production industry. SUBSTANCE: this relates to repair and maintenance of casing 
string* and improving its efficiency. According to method, zone of disturbed tffitnrw of casing 
string is covered from inside of casing string by patch made of deformahk pipe produced from 
thermoplastic material, for -irampl* polyethylene. Excess pressure Is created due to expansion of 
self-hearing and self-expanding material such as thnestone mixture for mining and drilling 
ope ration s. Pipe produced of mennoplasoc material b filled with this mixture before covering 
zone of tfsturbed tigitira EFFECT: higher efficiency. 2 cL 
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MaotipeTeuue uiworim k offriacrm peixwrBO-KsonnzQraBux paoor x Hanpaan«fio Ha noBbixneBHe 

S^eSTBBHOCTK. CYTb H3o6pCTOfflH: CHOC06 3ajLTHD*iaCTCH B CepCKpUTiXR 30UW BCrCp M BT BTO D CTB o6ca^BOft 
KOJIOHHbl H3HVTpH IDXaCTUpett H3 AO^OpifflpyeMOft Tpytfbl, B3TOT0B71CHHDA B3 TCpMODJiaC nWH W X* 

uarepHana. Hanpnuep nomoTKneHa, a iC36btTO«XBoe flaaneHHe co3^axrr 3a pot paenmpemm 
cauopaaorpeeaiooyroctt n caMopacnnrpnxxqaxca Marepaajia. Haspnuep. CMTB - cmcch ■3bcctkoboA pi 
ropHbix m 6ypoEboc pa6oT, Koropbac s an oi m roT Tpy6y B3 Tepuonnaei Mmim x> uarepHana nepen 
nepespbrrseM som* Ber^pMrnraaocni o6camioH xojxghhu. 2 3JL fnu. 1 Ta6n. 
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Description [OnmcaHxe ■3o6percHMH|: 

Koo^pcrcsxc otbochtch k otiaacra pcMO tf i M o-HJan Hnpnwffwx pafiox (PHP). 
Boccr&BOBTieHKH irpMeTWHDCTB oticaAHbot KQnOHH. 



H3B0CTCH cxzoco6 DoocTOHoancHBH repuemrmocrra ofcaaafatx kqjiohh, 
Hacocao-KOMnpeooopHboc TpytJ (HKT) bh» aaTepBana KapymeBaa o<ScanHOH 

T -ttM miMim ymy r% paCTBOpa D HKT BpB OTKpfatTOM 38Tpy6H0M npOCTpOBCTOC, BOJfbeM HKT 

pacrcrBono ypoeast TawnoHnpyion^ero pacTBOpa b c m a m e, npoflaannraKHr -raunoHHpyionjpro pacroopa 
3a o6capayx> KonoHHy npa saKptrrou 3arpy6H0M npocrpaacTec 01- 

Hc^ocTaTKR BKanora 3axnK>aa»TCH b tom. wto, BO-nepebDt. npojjaBKa TavmoHMpywmcro pacroopa b 
3aKonoHBoc npocrpaHCTBo BoouoxHa Tonwto ncn buookhm ro&jrroRHbix ^aancHHcu, vro Bc6e3onacso jdib 
qenocTHocTM ocramdaoa lacro o6cajpxoil kotiohhw, Bo-BTOpboc ro-3a yca^o^uocru TaunoBapyion^Dc 
uarepnanoe pc3y7ibraTHBrocn» onepanafi bc npeBbnnarr 50%. 

Haaoanee 6na3KHM k b3o6pctchbx> no TexHaaecxoa cymaocra mbhrctch cnoco6 ycraaoBKB naacTupa b 
BHTCpoanc Bxr tp uiHiiHHOciM oocanBoil KonoHnw nyrcM nepcxpfafTHa dobm Bancpmrvnoeni HoayrpB 
pjiacrapcM ho Me T anaaaBCK oa Tpy6w c nocne^yx>u90i ee pacmapegBCM 3a curr cnry\a mw i b36uto^boto 

Hq^ocraroK pbbctbbto cnocooa saKJinraaeTCH b tom, ito roiacrbipb Bfannumes B3 ucrajuia. a aro hc 
noaaojiBscT waxcpaan anacr-upa saflaenHBarb DCB^Kra Tpcanmy 1 



3aflaaa datunoaaeTca a noBmrnma ^ckthbhocth peMOffreoHDOjiaDjjoaBboc pafior npa ojjpcBptueBBau 

CBB3KCHBB Tpy^OOaTpaT. 

HocraBneKBaH 3afla*ia nocTBraercH to*. «rro b cnocofSe, atmcnaxas^u nepexpbiTae 3ohm aerepMeTaaHocTB 
oocanaboc KonoBB H3HyrpH njiacrupew, Bb O BwacBBbiM B Bane n.e$opMBpyeMaa Tpy6w, pacampeHHc 
nnacrupa no Boefl naaHe nyreu cosgaHaa B36brroqBoro flaa/MBaa, b Karon* ptfopunpytuoA TpytSw 
BEnanb3yx>T Tpyoy B3 rtpuoonacTmaaro warepnana. a H30biroaBoe ^aancHHC co3Ra»r 3a cwr 
pacmupcHHH caMopasorpcBannierocH h pacnjapaxxneroca naTepaana. KoropbCM aanonBHOT Tpy6y ao 
TtpMPnna i ' wmui t> Marepaana oepen nepexpbiraeM 3oabt hctcpmcthmbocth oocajnioa kojiohhu. B kotcctbc 
'repMonna cmtmui t> MaTepaana Hcnara>3yioT nomcmuKe, a b KaaecTBe c aMO p a oorp eBa jo iqfr oca b 
n>vfrvpa^TTiu|MJMuiyTw«f Marepaana KcnanB3yioT CMTB - CMtcb B3BCCTKoayn jdth ropHbix a oypasbtx patior. 

6cr<HE^*^xc7ic3o6cT<nn^ B3ffcnHH, i fBwrwHtJX Kna«oK. A** noowa npiip o n B o r o Kai cPL Oh 
npepjCTaBBfarr ooooft nopornxooCpaoatdi aeropOTBB a aeB3 p tJBOc nacHMtt Marepaan, ^axnnaa c bo^ob 
mtnoqHy» peasnan (pH 12). npa r^ni m^iMin noponaia CWTB c bo^ob oCSpasyeroi cyuKtuau (pa(5o«aH 
cuecfc). Koropaa. oyn^m danara b mnyp, c«cnaHHbdl b o6b«TC nonncaaiHEM paspymanoo, c TcmaeM 
BpeueHB cxBVTbmacTca, TeepffccT, o^BOBpeuesBo yBcnaHHsawcb b o6bCMe. Y BenBHcaae o6%Aia - cncRCTBac 
ranparaDaa aaMnoaeHTOB. exoftaxqax b cocrae CHTB, npaBo^aT k pa3BHTBK> b mnype i^paranaoHHoro 
naaiKBBH (6anec 40 Mil a). Itofl acbctbhcm rawpaTanaoHBoro AaBncaaH b tctic othrfXTa pa3BBBaxrrca 
bb BMPacaaHi npipjonaBPBi k crt) pa: ||fHM|f| 13]. 

Bcna cycncBOHJo CHTB aajmrb b Tpy6y B3 TCpMonnacTHHHoro MaTepaana, to ccTb aa Maxcpaajia. 
pa3MH T*» aTO D j eroca npa BarpeBaHaa* 3arepMeTB3apoBaTb hohzbj. to uepes 13 asMBeTca peaxnaa c 
Bhj fl Oie HBCM Tcnna a pacmapcHacu CHTB. Tenna Bfao^enacTcsi ^ocTaroqBO. vro6bi paaorpcrb Tpy6y no 110 - 
120°C. a 9to surne Tewneparypbi, inn KoropoB. BanpBMepw uonasTanea pasuamacrca a npoaBJiaeT 
ooBbimcHHyio TeayapCTh. Tpyoa yBenaaaBacTca jpxaueTpc 6c3 pospynKaaa, a d cnyaae cc 
npe7p3apHTenuBoro caycaa b csBasBay b soay Hcrq^MrnnBOcni o6ca«Koa KonoHHbi c aaraixAi 
DpasBMacTCfi a opcanaoa KOJioaBA TepManaacraaabDl uaTcpaan npoaBxaeT b CBan^ana Tparnray a nocne 
oKOHaaaaa pcaanaB a BopManasaiDni TeMneparypbi 3arBcpmcBacT a o6ccucuHBacT Ha^exHyio aaonaaaio 
noBpeK^eHaft b o6ca^p3aft sonouuc. 

npHtcep pcanasanaa. npqnxaTioTKBM, aro aa rnyoaae 400 m 9KczznyaTaxBioBBaa BQnoaaa aaaMCTpOM 146 mm 
c TOJBBaa oB ctcbok 8 me aiceeT Tpemaay mapimafl 2 uu a Anaaoa 2 u. 

Bepyr nonaynoieaoByn rpyoy flnaaoa 4 u c aapyzHuif naaMrrpou aa 2 mm MeabOK BayTpeHaero 
paaMCTpa oocanaoA kojiobbu b mr rcpBane HcrcpMCTaaHOCTa (tx. 128 mvi) b 'ituuuauaa ctcbok 6*8 mm. 
3ar/iyma»T bbtkbkb kobcu Tpy6. roroBar cycnooKJo CHTB, Ann ^cro 6cpyT 100 xr noponzKa a 30 ji 
TCXHaaecKoft BOAfai. CycncH3Hso 3anaBax)T o nonaarBneaoByio Tpy6y. repwexroHpyioT Bepxaafi xoaen Tpy6 a 
Ha KonoHHc HKT ana tdocbkc Tpyoy cnycxajor b soay acrepMrraaaocTa oocaABoft kq/iohhw. 

qcpea 1.6 «i HaaaaacTca pcaKuaa a npoacxpflBT paoorpcs h paa^yuaHHc noaaamncaoBOft Tpy6bi snnorb 
n/ia coupHKocHOBCHHH co cTetoiauH o6ca^Hofi KQJiOBBbi. Bojicc Toro. aocKOjnaKy uaTepaan Tpy6bi 
paoMar^icH, oh npoHHKaer a b Tpen^my, tqkkm oopannM AonojaosTCJiiaHo ee rcpMeno Hpy er . 
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nocjie OKOHuaHiiH pramgnr, aoropaH nporocacT 0,5 - 1.0 q, csnuuBy ocTaenn»T b noKoe aa 4 - 5 n pjvt 
BoocraaoBncHMH Tamcparypbi ■ sarBepAesaHBH uxamn meaemA Tpy6w. 3arrcw &anoHHy HKT sum 
rpocaz, Ra Koropboc nnacrupb 6wn cnytqai b cnanay, nryprauaryr na noaepxHocrt*. B catoaarany 
cnycsanr KorxoHsy 6ypH7tiHfcix Tpytf c uajiaralSapBTrauM iyp(5o6ypoM, hqjiotom hjih <^pe3oA ■ pasoypoBADT 
rcpMCTDHpyioinpc yanu a cqgepXHMoe nojODnmcHOBott Tpy6w. KonoHHy 6ypK7XbHbix TpytS rm^mrwnjoT. 

IlpOB3BQJDTT OOpCOCOBKy o6ca#HOfl KQnOHHbl COTVIQCaO ^eftCTByniXDlM HBCTpyK^BHM. 

npenuyn^DCTea npennaroeMoro cnoco6o. oc n oah n M a aTCW ha tow, uto noapeK^cHHe b ortcajpmft kojichkc 
sDcuiHpyeTCH 6onec hb^cikho sa cwr npoHHXHOBacra Marepaajia nnacTbipH b cekii; kjth Tpennray. K Towy 
xe roiacTfaipb ro cagrciTOB OMro MarcpHana ffonro B W H pe, rax xas hc nonBepxcH soppoaHH. 

Mctotohkh KB^opKaqaa: L Bnasesa^ B.A.. YMCTCaeo B.I\ CnpaBOTOHx wacrcpa no KamrranfaBOMy 
pcuoery cxbajkxh. M.. He^pA, 1986. c.163. 

2. Aarropcsoe CEH^CTfjitCTBO N 1601330, CCCP, bji. E 21 B 29/10, 1990 - npOTOTHH. 

3. KBCT p yKBj Pi do npraeaano o ckcjch BSBecTKoaaft ^ih ropHboc h 6ypooboc paoor (CMTE). Han. AO 
"OrpoftxarcpHajib^', 7 c 
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Claims (Oopuyna H3o6perera5iJ: 

1. CnOCO^ p my niMfPwiiniw repMg llWH OCTH o6ca£HbOC BOJXQHH* EKJU0H4UUIL(dft UepCXpfafTBG 3QBU 

aerepuenniBocTB Bsayrpx nnacrbipeu, BumniieHHUM b bh^c A©$cpuHpyeuoa Tpy6u, a pacampeaHe 
nnacTfaipH do Bcefl jyim e nyrai oK^aran BsfSuiiranro AaeraeHra, oTJOMaawnjifli'tt to*, vro b sauccrse 
^c^opMiipytMoft Tpy<5« ncxmrnoynr Tpy6y 10 TepMonnacrvmaro uarepHana, a KstibrroiBoe naaneBoe 
cooRaxrr 3& cvr pacnmpcexsH caMOpaoorpcp a aT ng rocfl ■ cawopacnrapHiwijerocH Marepaana. EOTDptrfM 
3aznnB5H0T Tpytiy bs TepMonna c r wHor o ua-repHana nepcR nepempbtTHeu 3ohm Herepuennmocni o6ca flBofl 

2. Cnooo6 no n.1. OTUXvaxmyAca tcm. tto b sawTse TcpMoroiatrinvmm t> Marrcpnana acoanbsynT 
□ojiBynDxcs. 

3. Cooco6 do mx.1 h % oT/nwaioiijrtcH Tew. *rro b aauecToc ca^aaorpeBajontcrocH h 
ra%jry or m i n HJ i n i yw o Ma trcp ga jia ManojrajflPT cute cuecb loaBCTaoByp ffjm rop ab p e m 6ypoafcix pa6or. 
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Drawlng(s) [iieprexK|: 

XapaKrepMCTwca CMfB 



XaparrepMCTHKa 




1 . BoAo-CMeceBoe oTHOtueHMe cycnemwn 


0.3 


2. PacxpA nopoujKa Ha 1 m 3 od^eua, r 


1,8 


3. PacreicaeMOCTb no KOHycy A3HMM, cm 


20.0 


4. ITnoTHocTb cycneH3MM f t/cm 


1.8 


5. BpcMH HdMana peaKUMM rwApaTauMM npw 




TeninepaType 20-25°C, mmh 


OKono 90 


6. Teiinepanrypa caMopa3orpeBaHM«, °C 


6onee 100 


7. CMeoneHne ksmhp c Tpy6oM, Mfla 


5.0 


8. ConpornaneHHe iomha 4>Mm>Tpaumi bqau, MRa 


6onee 60.0 


9. flaBneHwe npw pacwvipeHMM, Mfla 


AO 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1], 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 14 hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from !4 to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1. Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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